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Abstract

With the increasing concern over the air quality degradation, there are growing demands to accurately and
precisely measure air quality. In this article, the general principles and approaches were described to help aid
proper evaluation of air quality. In order to introduce the basic approaches for conducting field/laboratory
experiments and for interpreting experimental data sets, we explained all the common methodologies involved and
provided some insights into the desirable protocols for air quality measurements.
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of #ATF AA]e FHT Bo] FAHoE QAo Wt
ARl 715 AR =+ 1S09] dFA28E )
A AFEE AR A3 ZoHE D A9 GAA,
1998).

FH ol s BA3E Fofo) wAFAE B
A7 oS A™sla HEg o= volrla gl
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I FAdrey 44 52 AgAnidg Z zpor}
Aet. 53] H7| 9B = 342 o]F £
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dubdes #AA8S FAL (D) A=A, (2
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Al AN E FelE B4 FA - Ao o]
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Al A, A 6] 23 EAEL HRE T4
P E A8k Ut 4 A 2RE] A
271 A=Y, AH 23] #HzAAM 24
P 2 Re] oA Atk e Alzre] AgS
2 H 3 AezREe] WAe] Al Hd. 18
22 $AANEE HFH F b waA B e]o}
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IR
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2000).
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2 et Goj A% o8 22
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e AFAEY2 7R IR, F FolR Ame} =
23 AE WME AEE 5 U=S AAHA}
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o SAAEL o3A eqle o3 WHE +x= 9l
Ak, Ak Aol A A oo} Fict
A9 mE SHRHE FFHoE o
f52] AEAE HT AA F A= A #42
5 AlFsed ook old AAAM SAEAY A
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Al g A4 w=g g AAE 5 <l
ofof gt} A&t AFA Adv EAHEAAERE A
Z23l7] f8ME A BAF gARE B3 A =
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defol @ Aolch TIHozE o ¥ BAe 3
stof Azl AHYE Frlshe HEuZ (quality
assurance) 23] o] S8 ojo} gl
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Aom YAsgolde) e T & 4 Aot
=3 SAARY Axe S AL det
W& A x (precision)?} Fghel] HIZe= A=E
Helll e AEE (accuracy)®2 FR3le] HriEd
Aurt. #FSAHEA L dA" A= (quality con-
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3. QC/QAE %8t XIEHIIAHE

obAl = QC/QA® H4H = B folEo] E4H
At 2 gelsh Weksl AeEA Eehe 247}
weh ool BANES AR sl AT Sl
FABM Bolo| M= AR $8rbsA 2 §-4
48 =g Frlelr] f3 Asd HrEE (data

27333l A 2049 A2

quality indicators, DQIs)a= 7fdeo] =Y=1 ot
(US EPA, 1996). 7]¢]] o]4H:= F 8 Huo: A
= = (precision), A &% (accuracy), H A (bias), &
AJ (representativeness), -FAFA (comparability), 2F#1A]
(completeness) 5-& Aoz wHY 4 Qr}t o]
9ol & ®IZt= (sensitivity), 3]4~% (recovery), /&3t
Al (limit of detection), 71ZX¥.718H4 (certified repor-
ting limit), ) & Ad (repeatability) % A A A3 (reproduci-
bility) §-o] 2 Fojof gt o] F F2 57kx)9] F

EE gie]e] me]FAE wa] PARCCE R8sl
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93¢} (Fogg and Sleeley, 1984).
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el ¥ 83 AHHE AF3) 2 A
AR WY =r 2FEHEAE 238 4+ gtk
g ZA7ke] Hel g =

22 AN = B B Bl oF ‘ﬂ%"‘é?ﬂ‘ﬂ
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3.2 MZH (Bias)
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402 s oA H7= 3t o]d AL A
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AgopR BEAe] BAE N ) AT wpy
ol & 4= gl

U 7= 8 7B g2l AMsla e W
¥ 2o 3hbe gkl g Ay A4S AN
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I 22 AT E o)4F 4 itk 2FEEA o
3 Fap (D3 2FEHE EMata AE 3t
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2= ik HEAe U]‘— FA e HAE HEAe
24 B(%)=100(X,~TVT=2 Rt} d4L 3
28 P)1EME 28 5 9led 97IM P P(D)
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A B=P-1005} oo, we} BEHE el
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W, A4e %E 99 Adld BE 9 0oz £
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s opsl 24ge) AT FFAE o4
o 7 2x3kel A A Leb BB 2AekE 7}
o o318 Brheke st Aol APEr A=
A2 T gAY 714D 4 e P2
A@TDG WA A HADE L EF)
e Adez AMe gt AEEE 7R HEE 7hAl
#2248 ¥t 2dude v wx de
%3 gt BAE AT Ang Aeddens 3
A 2 Aok A= 8% 35E% (P) = HF
A% (P-100)02 7| sic) JG=e) HAA
= 9 HEHY 938 2 A oo A
et H3A AU z3or ALgHr off
g 23 EAAo=R HHFQAA|F (mean square
error, MSE)o 2 &=l ¢t} MSEx 7} =X}
FAAel g F2HQA AsAe] AFHA Gole]
. Asrt AgetA Held, 9A AL el Folek
s FAl] HEFA o] Hejok Tt & EH T
2] AL o4 ), 45%3H°F gl AL 2 3
of Aoz mHO Fod AHFHelof I
MSEE W59 F+HFAPe AFo=z 23 4
U TS 2] Axrt 532 ol A A
< eb7] Y8 AFE g, &8 UEA A E
AR Azl A Brbsslah 22 A
HEAe =& A#ssly] 98 MSEx XzAls
2} ¥ waR=d gle] Wi F2 A oAl

Hakes) ALl QoI HEe B9 44T ®
FARE A Foz <t FAHYFEAS =
2 Azk wm ZFzBAY (reference method)o] Z3j
A ok Aol HEeloh whetr FAF A AYg=r:
BE ofelx oA A o 47t et =g &3
FAANA AL S gidt] HH=E N
Moz Hriske Ao] 7hssitt dlg Eol, ¥4
AEAe] 3EA EAo] Fgt A9 A Agdxs
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24 AE=E JriE 5 olvh 2= TSPe PM,

J. KOSAE Vol. 20, No. 2(2004)



2 WA YNE - HAY

3.4 A (Comparability)

AL dubEA o dabge] s £ oAkl
AEZ}L 719 £ o =g 2d3s shi
A gojeltt A NP E 43l F AR
A E7} W4o) TFolvt EAMEY SA oA F &
g7l AAX7L A HEsivtn 1 4 glEA|
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A& Fojof 3t} o|9} o] ¥ Apm M EZbe] {A
A& Blasp] M a3 2 o498 Jx #
3e] 7)Fo] FAlol AL ook g
- F AR HEEX 39 2GR (3L

< 7 X a1 gledof gt
- AR A8l HEk A EAFH whEEE Rl

g},

- ZF o] AREERs W9l whd ez Wk

4 358 ZF = ojof 3}

- ol BA(EA)E SA%R AT F Ame o

g} fAlslAl L= ook gt
-7 AHES] ArgFel A" A4

AEPEE 7H R Aeof g
- F HEL 28 FollAM o F2F FE AYA

71 AL fAks o gt
- AR AE el 23E AlRES FYd uhge=

A= o] o} gt}

- F ABRM EA #5F p=

7)7} Zotof .

o|=] gk E"a"éi 2% A8e] o] 4-EA I vl
gt 2 FeAde] Wd £ ek o] d 7)EelM T
Z}E"ﬂ—ﬂ WA SE, Zles vime Hed 43
A o] FoiA) A e}, o]#3 vjm BAE Alo]elA
Z AolE Jepll= Alelgts, Al 2 HE A S o

A W2 kel et d FosHA E = Qo

54)
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-
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2e A% 2

3.5 §4# M (Completeness)
HAAGL oHl A Rl o2 RE] dofAl gt
Age] F& A= Aoz, A3 ut AFHH

FIANBATA A20A A2x

Qe AAm Fol eldE Ase) £ %2 I
AL JuAE ol A }"]‘:}-é‘ FAFY
A AlgAddM edEAe] B 22 MAyEE

Wejsr) slel ekt 2R SRS A
ol AL ohdeh o)W A=A 100% A=
9 B4 (% 59 ARVYZ Aoz wE
AEt ARALS ST Aoz Uehhe de
4 g EEkE of A} we=a 0gEd ¥
=9) HEGE st AL opd = e

3.6 &5 (Limit of Detection)

EAubg o] gl &A1= B47]7]9) noise=
e FRE 5 9le FAl 770l s #EF 4
U FAEAL HA 3} FL Ha s=F 9RF
o} of2] 71A] G FHAAM mE o2 golax 3
23 A 4 9ok

3.6.1 7|7|4Z&HA (Instrument Detection Limit, IDL)
9 F3

7171 A&3A (DL 4717171 A& 4 9}
 RAEES Hoy=r AT o] AEIAE
BAZ717 A A noisest RBHTAES) e
T30 g8 AAEE Tx9 FAZQ o)y =2F
sk Zeleh IDLE: FAI 2o #4914 B¢ 7}
AFIm TH o4 N ZAPoN BFRAAE A
AYsba IDLE ARESHA) "t} 95% == 99% A=) 4=
Fol4 IDL A4 B3} ek,

IBL =ty 001y XS

AN oo 0ones AHFE (-DF F25F 0.01
ol wf3le] one-side Students’t-F-Eol] ALl 7k
o]t} (Wapole and Myers, 1993). S&= ZZH}-2. 2]un]
gt IDL2 BEA7Pg et £47)7)e g oA
Ql RIZt=E %317 T} (USEPA, 1994).

3.6.2 HFE.';.?:,* SHA| (Method Detection Limit, MDL)2}

W EH AHEA MDL)2 " B E o]
$3te] g B8 2E A% 539 fofel
3 BHEAE AFUA AEE + FAs=
Z ujgle. o] HE}AE Ame] A &
54 23ste] &3 st BhEE H4se A
$ FAE AR} ST Haw=se 5AA




Q ol Hesls Foloh MDLE 54 A% 73
of WA T ol W 24 e uietes
273},

MDL =ty 001 XS

71N toor0on AHFE (-DF F$E 001
o] &}ed one-side Students’t-¥Eol| H-§31=
olct. S+ EUAE u|gith oA AFF IDLS
A7 e #4771 A AdHdd id=Es
=54 "ok ofel ulka], MDLS Al8 =3 spiked
Alge] AL Ea Az =2A (matrix)el] ohs] £
34 Aue) AH APAeL WAL Tk AL
A 43 54 wh e Al $24d A%
3HA) 7} =} (USEPA, 1994; USATHAMA, 1990).

3.6.3 BZ ZA|20| 7| X8 HEEHY FH
LODE BAtiAEAe] e Al 43-& B
o] A} FA|& (field blank) S ¥FE-H oz HAM3]

o FAshs WAl gLt ool AT Ak 7
23} 7t} (ACS, 1980).

LOD =Cy+ -1, 001 X S

71N Coer HAFAIF gk HEA], S 7™
ol o] k&S B3 EEHAIM, (o gon A+
$%(n-1), 5253 0.019] 3} one-side Students’t
“Exo) AFHE oItk BE tho1 000 3
=7} ol 495,

LOD=C,+3.0xS

4. EXMX22 QC/QA Ty} ity

EE A7EANH SHAAE dAE AAY #
dx E8AA ol WA= oot et A &5
& B3 BSR4 AAS ZV)E Febsi olE
s Fo HSES aAskd B4 e
FAE Zolx Ao] 7Psdich olEq 24 A9
22t gl = A8E o] EBEH F2 a9
oL} 7+ o m ols, 2alr} Q1AlEHR] Bl Alolo)
227F B7HE 2 vt AR A AR A
9 AAE Fle A oo A I g =
Z2A e wlame] s AH2E 4 glom, o]
Ak el AT W TAE weA] Y H e of

G184 &A A F=A=) (D-d2eh g 243

ok SRANNN eRBY 44 IF 4
S 2o 915 2706 ol e 93]
AAG 4= A, B AR 3909 o

A& {34*4 A FAT S glofof Tt o] Aol
Ae A d7A s A A6 fTEe F2H 2
gk goim exbe] Bkl Alejubw g Ao
Ffstgict. ol Hige2 AaAFHs} A gl
A QC/QAY] 33t Atze] AL Axs] 4
g 712A et whe st sl

4.1 QC/QAQ| 74} az|

dubd oz AxHF(EE =)ol onE
ALsl7] $8) A5 QAx: AgAe] 71 (labo-
ratory policy), & %3}44= (standard operation pro-
cedure: SOP), =&} (QC) 59| Mde EFs|=
vz 4k QAE FAsH: ol 3714 29
& et 2e BN Fio| FPsalch WA @
9 % AA-APAe Aol FUYWH 52
A o} 3} 5 )3 _1__\—;*_3;_0_ AAPDoa BAY 2
e A 44 5 AAFez FAskw Ao
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